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Please amend claim 15, Please add new claim 44. Tlie claims are as follows: 
1-14. (Canceled) 

15, (Currenlly amended) A method for forming an electrochemical structure within an integrated 
circuil, comprising the steps of: 

providing a semiconductor wafer; 

forming a layer of electronic devices on the semiconductor wafer, wherein the layer of 
electronic devices includes at least one electronic device; 

forming N wiring levels within an interconnect structure of tlie integrated circuit, wherein 
the N wiring levels arc disposed on the layer of electronic devices, wherein N is at least 1 , 
wherein the N wiring levels are denoted as wiring level 1, wiring level 2, ... , wiring level N; 

forming a first conductive metallization and a second conductive metallization within the 
N wiring levels; and 

forming at least one battery within the wiring levels I through K, wherein I is selected 
from the group consisting of 1, 2. and N, wherein K is selected from the group consisting of 1, 
I+l, and N, wherein the first conductive metallization conductively couples a first electrode of 
the at least one battery to Ihc at least one electronic device, and wherein tlie second conductive 



one electronic device, and wherein the first and second conductive metallizations are totally 
external to the interior of the at least one battery. 
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metallization conduclivcly couples a second clccUode of the battery to the at least 
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16. (Original) The method of claim 15, whEsrciii fomiing at least oncbattei7 includes forming a 

first battery, comprising: 

fomiing an exposed insulating layer iii the wiring level I and an exposed first conductive 

layer in the insulating layer; 

fomung an inter-level diclcclric (ILD) layer over the exposed first conductive layer and 

over the exposed insulating layer; 

forming a first trench within the ILD layer by removing a portion of the ILD layer, which 
exposes a portion of the first conductive layer; 

conformally depositing an electrolyte layer over the D.D layer, over sidcwalls of tlic first 
trench, and within the first trench over Uie first conductive layer, wherein a second trench is 
fomtcd and is bounded by the electrolyte layer; 

depositing a second conductive material in ihc second trench and on the electrolyte layer, 
wherein the second conductive material overfills the second trench; and 

polishing off top portions of the eleclrolyte layer and the second conductive material 
resulting in a planariiicd top surface of the electrolyte layer and the second conductive material, 
wherein a U-battciy has been formed from the first conductive layer as the first electrode, the 
electrolyte layer as an electrolyte, and the second conductive material as the second electrode. 

1 7. (Original) The method of claim 1 6, wherein the first elech-ode is selected from the group 
consisting of an anode and a catliode; 

wherein if the first electrode is an anode, then tlie second electrode is a cathode, the first 
conductive layer includes an anode material, and the second conductive material includes a 
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calliodo material; and 

wherein if the first electrode is a cathode, then the second electi-ode is an anode, the first 
conductive layer includes a cathode material, and the second conductive material includes an 
anode material. 

18. (Orifiinal) Tlic method of claim 17, wherein tlie anode material is selected from the group 
consisting of lithium, lithiatcd vanadium oxide (LijVA). Agl, Ag, and Zn, and wherein the 
cathode material is selected from the group consisting of V^Oj, LiMn204, LiCoOj, Sn, Pb, and 
Ag, and wherein an electrolyte of the first battery includes lithium phosphorous oxynitride. 

1 9. (Original) 1 he method ofclaim 1 6, wherein forming an ILD layer over the exposed first 
conductive layer and over the exposed insulating layer comprises: foiming an etch stop layer on 
the exposed first conductive layer and on tiie exposed insulating layer, and forming the ILD layer 
on the etch stop layer; and 

wherein forming a first trench within the first ILD layer further comprises removing a 
portion of the etch slop layer to expose the portion of the first conductive layer. 

20. (Original) The method ofclaim 1(5, furtlicr comprising after fonning a fu^t trench: 
confonnally depositing a conductive diffusion barrier film on the ILD layer, on sidewalls of the 
first trench, iind on the exposed portion of the first conductive layer, and wherein the step of 
conformally depositing an electrolyte layci- comprises depositing tlie electrolyte layer on the 
diffusion banier. 
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21 . (Original) The method of claim 16, furUicr comprising after forming a firat trench: 
conformally depositing a dilfusion barrier film on the ILD layer, on sidewalls of tlie first tucnch, 
and on ihc exposed portion of the first conductive layer; and removing the diffusion barrier film 
that exists on the exposed portion of the first conductive layer, wherein the step of conformally 
depositing an electrolyte layer comprises depositing tlic electrolyte layer on tlie diffusion barrier 
fihii axid within the first trench over the first conductive layer. 

22. (Original) Ihe mcUiod of claim 1 6, wherein forming a first conductive metallization and a 
second conductive metallization comprises: 

forming a composite ILD layer on the planarized top surface; and 

forming a composite trench within the composite ILD layer, which exposes a portion of 
the second conductive material; and 

overfilling the composite trench with a third conductive material, wherein the third 
conductive material conduetively contacts the second conductive material; and 

polishing offa top portion of the third conductive material, which forms a planarized lop 
surface ofthc third conductive material and which forms a conductive contact made of tlic third 
conductive material, wherein the first conductive metallization or the second conductive 
metallization includes the conductive contact. 

23. (Original) The method of claim 15, wherein forming at least one battery includes Ibnning a 
first battery, wherein foraiing a first battery, forming a first conductive metallization, and 
forming a second conductive metallization comprises: 
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forming an exposed iasulaling layer in tiie wiring level 1 and an exposed conductive plate 

in the insulating layer; 

forming an inter-level dielectric (ILD) layer over the exposed conductive plate and over 

the exposed insulatuig layer; 

foriTiing a first trench witlim the ILD layer by removing a portion of the ILD layer, which 
exposes a poition of the first conductive plate; 

conformally tlepositing a first conductive layer on the ILO layer, on sidcwalls of the first 
trench, and on the exposed portion of the first conductive plate, wherein a second Ucnch is , 
foi-mcd and is bounded by the first conductive layer; 

conformally depositing an electrolyte layer on the first conductive layer, wherein a third 
trench is fonncd and is bounded by the electrolyte layer; 

depositing a second conductive material in the third trench and on the electrolyte layer, 
wherein the second conductive material overfills die third trench; and 

polishing off top portions of the second conductive material, of the electrolyte layer, and 
ofthe first conductive layer, which results in a planarizcd top surface of the ILD layer, of the first 
conductive layer, oKthc electrolyte layer, and ofthe second conductive material, wherein a 
conductive contact is fornied on the planarizcd top surface, wherein tlie conductive contact is in 
conductive contact with the second conductive material, wherein the first conductive 
metalli/.ation includes Ihe conductive plate, and wherein the second conductive metallization 
includes the conductive contact, and wherein a U-battery Witli Double Extension has been 
formed from the first conductive layer as the first electrode, the electrolyte layer as an electrolyte, 
and the second conductive material as the second electrode. 

10/632,652 6 

PA(X 7118' RI»D AT 12/27(200410:34:43 AM (Eastern Standard Time] *SVR:^^^^^ 



DEC-27-04 HON 10:56 AM 



FAX NO. 



P. 



24. (Original) The method of claim 23, wherein the first electrode is selected from the group 
consisting of an anode and a cathode; 

wheicin if the first electrode is an anode, then the second electrode is a cathode, the first 
conductive layer includes an anode material, and the second conductive material includes a 
catliode material; and 

wherein if the first electrode is a catiiode, then the second electrode is an anode, the firfst 
conductive layer includes a cathode material, and the second conductive material includes an 
anode matcdal. 

25. (Original) The method of claim 24, wherein the anode material is selected from the gioup 
consisting of lilhium and lithiated vanadium oxide (LigV^Oj), wherein the cathode material 
includes VjOj, and wherein the clectiolylc layer includes lithium phosphorous oxyniliidc. 

26. (Original) The method of claim 23, wherein foiraing an exposed insulating layer in the wiring 
level I and an exposed conductive plate in tlie dielcctiic layer comprises: forming an etch stop 
layer on the exposed first conductive plate and on the exposed insulating layer, and forming the 
ILD layer on the etch stop layer; and 

wherein forming a first trench within the ILD layer fijither comprises removing a portion 
of the etch stop layer to expose the portion of the first conductive plate. 

27. (Original) The method of claim 15, wherein Ibrming at least one battery includes fomiing a 
first battery, wherein forming a first batteiy, forming a first conductive metallization, and 
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forming a second conductive melallization comprises: 

forming tm exposed insulating layer in the wiring level 1 and an exposed first conductive 
plate in the dielectric; 

forming a first conductive layer on the insulating layer such that the first conductive layer 
is in conductive contact with the first conductive plate; 

forming an electrolyte layer on the first conductive layer, wherein the electrolyte layer 

includes electrolyte matciials; and 

forming a second conductive layer on the electrolyte layer, wherein the second conductive 
layer includes a second conductive material, wherein the first conductive metallization includes 
the first cotiductive plate, and wherein a S-battery has been formed from the fust conductive 
layer as tlic first clecUodc, the eleclirolyte layer as an electrolyte, and the second conductive layer 
as the second electrode. 

28. (Original) The method of claim 27, wherein the first electrode is selected firom the group 
consisting of an anode and a cathode; 

wherein if tho first electrode is an anode, then the second electrode is a cathode, the first 
conductive layer includes an anode material, and the second conductive layer includes a cathode 
material; and 

wherein if the first electrode is a cathode, then die second electrode is an anode, the first 
conductive layer includes a cathode material, and the second conductive layer includes an anode 
material. 
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29. (Original) The inelhod of claim 28, wherein the anode material is selected from the group 
coiisisling of lithiwn and Hlhiated vanadium oxide (Li^VjOj), Agl, Ag and Zn, and wherein the 
cathode iTiatcrial is selected ftom the group consisting of V^Oj. UMnj04, UCoO,, Sn, Pb and 
Ag, and wherein an electrolyte of the first battery includes lithhun phosphorous oxynitridc. 

30. (Oricinal) The method of claim 27, further comprising: 

fomiing an intor-lcvel dielectric (ILD) layer on the second conductive layer; 
forming a trench within llic ILO layer by removing a porUon of the ILD layer, which 
exposes a portion of the second conductive layer; 

overfilling the trench with a third conductive material; and 

polishing oITtop portions of the third conductive material, which results in a planarized 
lop suriacc of tlie ILD layer and of the third conductive material, wherein a second conductive 
plate is formed from the third conductive material on the planarized top surface, wherein tlie 
second conductive plate is in conductive contact with the second conductive layer, and wherein 
the second conductive metallization includes the second conductive plate. 

31. (Original) The mcihodof claim 15, wherein forming the at least one battery includes forming 
a plurality of batteries in scries. 

32. (Original) I hc method of claim 31, wherein the batteries in series consist of U-Batlcrics in 
series. 
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33. (Original) Tlie method of claim 31, wherein the plurality of batteries includes M batteries 
denoted as batteries 1, 2, M, wherein M is at least 2, wherein cachballoty L is in scries with 
biillcry L i l and is conductively coupled to battery L+1 by a conductive interconnect, and 
wherein L= 1, 2, M-1 . 

34. (Original) The method of claim 31, wherein the plurality of batteries includes M batteries 
denoted as batteries 1 , 2, . .„ M. wherein M is at least 2, wherein each battery L is in series with 
battery L+1 and is conductively coupled to battciy L+1 , wherein thcie is no conductive 
interconnect between battery L and battery L+1 , and wherein L = 1, 2, M-l . 

35. (Original) The method of claim 15, wherein foiTning tlic at least one battery includes forming 
a plurality of batteries in parallel. 

36. (Original) The method of claim 15, wherein fonning a first conductive metallization includes 
formuig a first conductive contact that eonductivcly contacts the first electrode, wherein forming 
a second conductive metallization includes forming a second conduetive contact that 
conductively contacts the second electrode, wherein the first conductive contact is within the 
wiring levels 1, 1+1 , ... K, and wherein the second conductive contact is within the wiring levels 1, 
1+1,. ..K. 

37. (Original) The method of claim 36, wherein K == T. 
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38. (Original) Tlie method of claim 1 5, wherein fomiing a first conductive melallizalion includes 
forming a firet conductive contact that conductivcly contacts the first electrode, wherein fonning 
a second conductive nielalUzation includes fonning a second conductive contact that 
conductivcly contacts the second electrode, wherein tiie first conductive contact is outside of the 
wiring levels I, I+l, ... K. and wherein the second conductive contact is outside of the wiring 
levels 1,I+1,...K. 

39. (Original) The method of claim 15. wherein forming tlie at least one battery includes forming 
a first battery, wherein an anode of the first battery includes an anode material selected from the 
group consisting of lithium, lithiated vanadium oxide (UrVjOj), AgT, Ag, and Zn, and wherein a 
cathode of the first battery includes a cathode material selected from the group conssisting of 
VjOj, T-iMnp^, UC0O2, Sn, Pb, and A& and wherein an electrolyte of the first battery includes 
lithium phosphorous oxynilridc. 

40. (Original) The method of claim 15, wherein fonning the at lea<5t one battery includes foiling 
a U-Battery. 

41 . (Original) The method of claim 40, wherein the U-I3atteiy is a U-Baltcry With Double 
Extension. 

42. (Original) The method of claim 1 5, wherein forming the at least one batteiy includes fomiing 
a S-Battci7. 
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43. (Original) The method of claim 15, wherein die step of foiming a layer of electronic devices 
includes fonning the layer of electronic devices during a Front-Knd-Of-Une (FEOL) processing 
of the integrated circuit, wherein the step of forming N wiring levels includes fomiing the N 
wiring levels during a Back-End-Of-Line (BEOL) integration of the integi-atcd circuit, wherein 
die step of forming a first conductive metallization and a second conductive mctallizalion 
includes fomiing the first conductive metallization and the second conductive metallization 
during die BEOL integration of die integrated circuit, and wherein the step of forming at least 
one battery includes fonning the at least one battery during the BEOL integration of the 
integrated circuit 

44. (New) The method of claim 15, wherein the step of ferming a layer of electronic devices 
includes forming die layer of electronic devices results in the layer of electronic devices being in 
direct mechanical contact widi the semiconductor wafer. 
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